Unexplained in-vitro fertilization failure: implication of acrosomes with a small reacting region, as revealed by a monoclonal antibody.
To determine the acrosomal characteristics related to in-vitro fertilization (IVF) outcome, spermatozoa from 50 men whose wives had resorted to IVF have been studied by indirect immunofluorescence microscopy with anti-human pro-acrosin monoclonal antibody 4D4 (mAb 4D4), prior to and after incubation in a capacitating medium. The antibody labelled only the acrosomal principal region (APR), revealing its shape (i.e. normal, small or amorphous) and its status (i.e. unreacted, partially or totally reacted). The IVF outcome distinguished: (i) spermatozoa which were able to fertilize at least one oocyte in vitro (group I; n = 25) and (ii) spermatozoa which failed to fertilize any oocyte in vitro (group II; n = 25). The semen characteristics of the two sperm groups, including the acrosome morphology, were similar according to conventional analysis. The mAb 4D4 detected in both the whole and the swim-up sperm cell fractions a lower percentage of normal APR in group II (< 50% for 10 patients in group II versus one patient from group I), which was related to a higher percentage of small APR. Moreover, after 21 h incubation, group II had a lower acrosomal loss index. The spermatozoa of five patients of this infertile group II did not undergo acrosomal modification whereas spermatozoa of all group I patients underwent the acrosomal reaction. The data showed that the relationship between acrosomal anomalies and IVF failure is mainly due to an increased incidence of acrosomes with a reduced size of the region involved in the acrosome reaction. Immunodiagnosis of this acrosomal region by means of mAb 4D4 is informative for IVF outcome.